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IlpoGnemMa  moONy4YeHWs  KayeCTBEHHBIX  CIyYaHBIX  YHCIIOBBIX
HOCIIeJOBATENLHOCTEH B HACTOSIIEe BpeMs peIlaeTcs CO3JaHUEeM Ppa3IH4YHBIX
CIIOKHBIX ~ T'€HEpPaTOPOB  IICEBIOCIYyYAMHBIX  YHCEN, OJHAKO C  POCTOM
BBIYHMCIIUTENHBIX MOIHOCTEH, MOBBILIIAETCS BEPOSTHOCTb B3JOMa IaXKe TaKHX
anroputmMoB. Co3faHue JOCTATOYHO MPOCTOTO U JICLIEBOIO IIE€PCOHAIBHOIO
reHepaTopa BBICOKOKAUECTBEHHBIX CIIyYalHBIX IIOCIIEOBATENBLHOCTEH 4Yncen
Ha OcHOBe cBOOOJHOW mardopmbl Pinguino MO3BONMT KaXIOMYy IOIYy4aTh
CilyyaiHbIe YHcia JJIs 3alIUThl CBOeH MH()OPMALMK WIIM TIPOBEICHNST KBAaHTOBBIX
uccienoBannii. Ha mepBblil B3risan mpobiemMa He Tak YK OCTpa, OZHAKO YiKe
ceiiyac oOIIylIaeTcs HEJOCTATOK KAa4eCTBEHHBIX MOCIEIOBATENBHOCTEH, 4YTO
BBI3BIBACT MX aKTUBHYIO NPOAAXY M HOKYNKY. B nmaHHOI pabore mpemnaraercs
CO3aHME TEXHOJIOTHH IIPOMU3BOACTBA KAUSCTBEHHOH JHTPONHMU M CIIy4aiHBIX
HOCIIeJOBATENILHOCTEHl Ha OCHOBE CBOOOIHOTO NPOTrPaMMHOTO M allapaTHOTO
obecriedeHus.

B mocnennee Bpemsi IIMPOKOE pa3BUTHE W PA3IMYHOE IPUMEHEHUE
MOJYy4YWJIM  TaKk  HasbiBaeMble  Arduino—CoOBMECTHMBIE  KOHCTPYKTOPBI
SJIEKTPOHHBIX YCTPOMCTB. OTO yHHUBEpCAJbHbIE KOHTPOJUIEPHI, JIOCTATOYHO
NPOCTBIC B HCIIOJIb30BAaHUM M pa3paboTKe, HO OTIMYHO MOAXOASALINE IS
MIPOEKTUPOBAHUSI CIIOKHBIX AJIEKTPOHHBIX YCTPOICTB, TECHO B3aNMOACHCTBYIONINX
C OKpyXaromed (U3NIeCKOll cpemnoil. ApIyHHO-COBMECTHUMBIC ILIAT(QOPMEL,
IpeAHa3HadeHHbIe I «physical computing» ¢ OTKPBITBIM MIPOTPaMMHBEIM KOJIOM
M OTKPBITBIM aIllapaTHBIM OOECIICUCHHEM IO03BOJISIOT MOJIB30BATENI0 COSINHHUTh
BUPTYaJIBHOCTH IIEPCOHATBHOI'O KOMIIBIOTEPA U OKPY>KAIOILYO PEATLHOCTb.

ApIYyHHO-COBMECTHMBIX IUIATGOPM HA CErOJHAIIHMN JEHb OIPOMHOE
konmnuectBo. OHHU BapbHUPYIOTCA 110 (byHKLII/IOHaHBHOCTI/I, MMPONU3BOAUTECIIBHOCTH,
TUIy HUCIONBb3yeMoro oOopymoBaHus u T.a. OHM HaxoAsiT NpPUMEHEHHE B
JOMallHEM MOJJUHIC, TMOAXOIAT Jis1 BCTpaWBaHHA B aBTOMOGI/IHL, JUIA
NIPOBEJCHUSI HAYYHBIX HCCJIEJOBAHHH. Hamm ObIT paccMOTpeH BapHaHT
NIPUMEHEHHSI OZHOW M3 TakmxX cBOOOMHBIX muardopm — Pinguino — mis cozganus
IIPOCTOTO MEPCOHAIFHOTO I'E€HEPATOPa SHTPOIHMH (UCTOUHHK SHTPOIIHN).

Hemounuku sHmponuy — ACTIONIB3YIOTCSL JUIsl HAKOIUICHHS SHTPOIIMH,
C TOCIEAYIOIUM IONyYeHHEM W3 Heé HadalbHOTO 3HAYCHHS, HEOOXOANMOro
reaeparopam ciuydaiHpix wmcen ([CYU) it dopmupoBanus aOCONIOTHO
cirydaHeIXx umcen. OtTiaumume OT TeHeparopa IICEBAOCITYYaHHBIX YHCEN
(I'TICY) B toMm, uro I'TICY wmcrmonp3yeT €JUHCTBEHHOE HadalbHOE 3HAYCHHE,
OTKyZa MW TIoilydaeTcs ero ImncepaochydaiHocts, a I'CU Bcerma Qopmupyer
CllyyaifHO€ 4HCIIO, UMesi B Havaje BBICOKOKaYEeCTBEHHYIO CIIy4allHYIO BEJIHYHHY,



MIPEIOCTABIICHHYIO PA3IMYHBIMU HCTOYHHUKAMHU SHTPOITHH.

CiydaiiHble 4YKcia HMMEIOT MHOTO NPUMEHEHWH B Kpuntorpaduu, B
YaCTHOCTH, VISl CO3JaHMs Kpunrorpaduyeckux Kiroded, maposieil. Hampuwmep,
Ha HEKOTOpHIX cucremax Ha mardpopme UNIX MOXHO CUMTaTh HaHHBIE C
ycrpotictBa /dev/audio 6e3 moMeMEHHOTO Y MUKPO(QOHA UCTOUYHUKA 3BYKa, THOO
CUHUTHIBATH JIMIIb HU3KHI ypoBeHb (OHOBOroO mryma. Takue JaHHbIE MO CYIIECTBY
ABJIIOTCS CIYYailHBIM IOYMOM, XOTS MM HE CTOUT IOBEpATh 0e3 HEKOTOpOii
npoBepky. Pu3nUeckrue MPOIECCHl SBISAIOTCS OJHUMH M3 CaMBIX HaJEXKHBIX IJII
HOJy4eHHs IOCIeO0BAaTeNbHOCTEH CIydyallHBIX 4YHCEN, [O3TOMY NPHMEHCHHUE
ApaynHO-110100HO# M1aTGOPMBI SIBISIETCS. HanOoJIee TIPOCTHIM M IOCTYHHBIM ISt
CO3JIaHUsI UCTOYHHMKA SHTPOITHH.

Puc. 1 — Jlorotun npoekra u Pinguino-riara

Pinguino — 23T0 apayuHO-NOAOOHAsE BBIYHMCIUTEIBbHAS IuIaT(Gopma
Ha oOcHOBe MHKpokoHTpoiuiepa PIC, kortopas Obuia co3gaHHa (paHIy3CKUM
uccienoBateeM u3 jaboparopuu pobororexHukn Kau-Ilbepom MoaHgoHOM
n rpynnod Hackinglab. Ilenbio mpoekTa SIBIISUIOCH CO37aHUE COBMECTHMOH C
apJyWHO BBIYHCIUTEIbHONW IUIaTGOpMBI, OONanaromell TeMH e CBOWCTBAMHU
KpOCCIUIaT(OPMEHHOCTH, IPOCTOTHI, OTKPBITOCTH KOAA M CXEMaTHYECKHX
pemiennii. OnHako OOJBIIMHCTBO atmel-BapHaHTOB apAyHMHO-IUIATOPM HE
UMeIoT HaTuBHOM mnoxpnepxkn USB- wuHTepdeiica, uyTO 3aTpyIHsET JErkoe
MOJKJIIOYEHHE TaKUX YCTPOWCTB K KOMITBIOTEPY M COOTBETCTBEHHO, HE SIBIISIETCS
JETKUM B HCIONB30BaHMU. Mcmonmp3zyembrid B Pinguino mukpokonTpommiep PIC
2550 mommepxkuBaer USB-mHTepdeiic u mociemoBaTenbHBIA HHTepdeiic Ha
YpOBHE YHIIa, YTO MO3BOJIIET YMEHBLIMTH pa3Mepbl IUIAThI U KOZIA AT CBSI3U C
KOMITBIOTEPOM.

Junst nomyueHnst camoil pu3NYecKor SHTPONUHU ¢ TOMOIIbI0 Pinguino, k
HEMY HE0O0XOJMMO MOJKIIOYUTH NATYMK HH(PPAKPACHOTO M3Ty4eHHs (IpocTenIuas
cXeMa C u3JIydaTeleM M IIPUEMHHMKOM) M akceinepomerp. BulOpaumu nanyt
BO3MOXKHOCTh aKCEJIEpPOMETPY HaKaIUIMBaTh CIIyYailHyI0 BEJIMYWHY, HpPUYEM
Oosee [emieBbI BapuaHT JaTyvKa JaeT Oojee KauyeCTBEHHBIH (U3MUECKUi
myM. OtpaxeHne HHOPAKPACHOTO H3IYYEHHS OT OOBEKTOB PEAIBHOr0 MHpa
CHJIBHO 33aBHCHT OT (PU3MYECKHX CBOWCTB CPEAbl — ONTHYECKOH MPOBOANMOCTH,
OTpaXaIOMIEH MTOBEPXHOCTH, HATTMYHS APYTUX UCTOYHUKOB M3ITydECHUs, HAIIpUMep



JaMIl HakanuBaHUs. [IpHeMHHK JODKCH 00JafaTh BO3MOXHOCTBIO ITONYYCHUS
aHaJIOrOBOr0 CHrHAaNa. AHAJIOTHYHBIM O0pPa30M MOXKHO MPUMEHSTH OCTATOYHO
MPOCTYI0 CXEMYy BBICOKOTOYHOIO HW3MEpEHHUsl TeMmIileparypsl 1o (dopmylie
HatikBucra [5].

B 3akiodYeHne CTOMT OTMETHTh, 4TO Ha 6ase miaTGopmMbl ApIynHO ObLT
CO3/1aH HEOOBIUHBII TEeHEepaTop JHTPONUH HAa OCHOBE KAMMISIPHOTO TEUYCHUS
xkukoctu [4]. OmgHako, MpeINIOKEHHBIN B NaHHOH paboTe BapHaHT OTIMYACTCS
MPOCTOTONW M JOCTYITHOCTBIO MCXOIHBIX JeTalleif, MaJbIMH pa3Mepamiy IUIaThI
Pinguino, koOMOMHUPOBaHHEM PA3IUUHBIX JATYUKOB JUIS HONYUYESHHUS] SHTPOIIHH.

Co BpeMeHEM I[IEHHOCTh KAauyeCTBEHHBIX TI'CHEPATOPOB JHTPOIHH
OyZeT TONBKO pacTH, AOCTATOYHO BCIOMHHUTH HM3BECTHBHIA adopuszm Pobepra P.
KaBblo: «eenepayus ciyuaiinbix yucen Ciuuikom 6adicHd, 4mobvl OCmasiams e€ Ha
8010 CYUASN.
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